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mm^^ mmm 
1 ] 

1 X lO^^atoms/cm^ ^ -5 r S: S ^m^mU. 

^^]Sl^c^v^T, trfSa:^i^%MJ^lc-^^nstffl3^^ife»®a^l* ixio^^— 
Ixio^^atoms/cmS T'^U. H^fi^lctfflHy-xMJiejSttJf K l^-T tt^b 
T V > ^ V ^ r t -t ###:^tto 

10^^- IXlO^'^atoms/cm^ 7?^-g> i: $:#^i:-r?>^#f*:^Sc 
[W^^ 5 ] 

#^^i/y =i>«^ic^bT <i 1 o> m:^M--hi smxiti 5mif)^^M\,t 
titzLyfmi^^t^Mv. tfrsa#-i^^t/y =i>s«©^®;{)^e>^$ 20—150 nmcomm 

MA^x mm^mmmmK^±n^mm^mm<omm<D i/ioo~i/ioi:;fc^3i:$: 

6 ] 
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mm^mm(DmMJimiz^ijmmm^^iyv 20-150 
mi)K mm^nmmmiz^tti^mm7i^mm(Dmm<D 1/100-1/10 ii^&s^i:?: 

mit 1X10^^- IxiO^^atoms/cm^ T'fe S -5 
[»^^ 9 ] 

5 ^r^ltm^^ 6 ^C^V^T, |frlB#-i^^^> U =l e> lOnmJgA 

\H<DmmK^^n^mM^M^(Dmmiii ixio^^— 1x10^*^310103/001^ -e^sz: 

5 ^ fettM^^ 6 ^c^^^r, trfiB^M<^©^}!niX@ld:Sffi Life iff fS#*g 
^ U n >S=S® Affile >t L T frfcti s r h h s f^iS*^ 

o 

[0 0 0 1 ] 

mmzm-t^o mz. o.sAmj^r (f^^e^iciio. 05—0.2 tim) 
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[0 0 0 2] 

t.r=.. ^{cM^^ttMOS FETSr^^'ffcbT^^Stlfel C, VLSI. UL 
[0 0 0 3] 

[0 0 04] 

[0 0 0 5] 

[0 0 0 6] 

[0 0 0 7] 

MOS FETSrSSMfb-rSS^ilbT, 1974 

^<«> (2) y-x/Fi^>r>g^^^$S:^^<-rs, (3) ^|^«l?rMl^i|g 
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[0 0 0 8] 

(1) ^C0V^T^i. 3^ff 3nm;b^K#T'^S. (2) ICH % >f :^ > K- tf > 
[0 0 0 9] 

(3) ®:;^^i:bT«, ^•t^^^ti^(Di)'^^^:^;vmmmm<Dmm^'^&>^ 

"TMO S FETSrJ^^-rSlCli, 1 X lO^^atoms/cm^ ^^©^M^^r^iU-T 
[0 0 10] 

lcfev>T3 0 1 id:y-xM^, 2 0 2iiKi/-r>M^. 2 0 3liLDDMJ^> 2 

[0011] 

[0 0 12] 
[0 0 13] 
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< ^in -t <5 X ^ S 4X T V ^ S „ 
[0 0 14] 

[0 0 15] 
[0016] 

[0 0 17] 

S>U3>S^glc>i^LT*±;b^^^i0^tLSt, ife> LT=fo >^n >'T>r;^<D5^- 
jctt, tr - -fit cfc y tt^s VN =fo (oofs^t^^) oasi?^^%*^#^£ L T b * e> . 

[0 0 18] 

[0 0 19] 
KM t)f|il^ f S r $ ti <5 o 

[0 0 2 0] 

Mfe-s r ^ < ^^ftjicm^ ^ ^ b -5MO s F E T S:Ji#fc-r <5 
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[0 0 2 1 ] 
[0 0 2 2] 

-e©#Jf«s/U 3>(Z) { 1 1 0} ®icfie^:6"|pi, fipt> <i 1 o> ffi-efe-So 
2/yzi>a {1 1 0} ©©M^^-g^^ft^j^-efey. <i 1 o> $i!r3&>^^»gi^-r 

[0 0 2 3] 

^ ^ j^i© ^:tymm.^ is^ -r s =fe © -e s „ 

[0 0 2 4] 

i:i?^^-v:^;i/^ll$:«itf-r&A>^x;i/-x h ^y/i- 
< ^ o T ^ If y 7^ f -5 o 

[0 0 2 5] 

*7t. <1 1 0> :&|Rl;b^e>^M#-f5*->S:^lrtIt--5 7tto. «*65Flcl±i/ y zi> 
[0 0 2 6] 
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[0 0 2 7] 

[0 0 2 8] 
[5§^<Z)^Sg®?^^] 

[0 0 2 9] 
[HJSM 1 ] 

) ^Hiic^-To SI (A) \t±mmx-&ij. mi (b) itmi (a) s:a-a 

* T'-^oitWrffi, SI (C) 1*01 (A) $:B-B' T'-©o fel^ST&So 
[0 0 3 0] 

01 (A), (B) , (C) tcfevxT, 1 0 1 ttv-::^M^, l02t*Kl^-f 
«t|ii?iiy-xMi^l 0 1. FL/^>lg^^l 0 2 bA^tB«bTV^^V^;6^, Zl^cf^ 
[0 0 3 1] 

T 1 Onmj;jJl T CD «g H 5: ^ -V ^ ^ 1^ ^ V N 5 o 
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[0 0 3 2] 

, MOS FET<D#lMffiS:lff«)Sz:i:A'^-e^-5o (01 (C) ) 
[0 0 3 3] 

t.r=.. mi (B) ^cfev^T 1 0 0T^$tiS(Z)ii#^^i>u =i>»«-efeSo 
-10 5 ic<fcoT^^-v:^;i/^^ii*^«itf$ti<2)OT% ^^^^jvmmmmt LTS^ 

U n>S=K?:MV^-5:^'^^C^i, 1 XlO^'^atoms/ciii^ fii^T (JftMe^TlCli 

1 X 10^^—5 X 10^*^310013/0111^ ) h(g«)tcJliA-5z:i:3b^T?^-5o 

[0 0 3 4] 

iXlO^^atoms/cm^ JSAT<3D»«^SS^^ U H > Srf^iS-T S icii 

it iXlO^^atoms/cm^ S^glC * TS^^S^'^T^^)^ o T VNtll^+r^^'efe S o 
[0 0 3 5] 

X 10^*^3101118/01112 t. tjt^m^^^x^mm^ >r x^^snx^ o » 

[0 0 3 6] 

MOS FET$:?^^•r'5(Z)^?feoT%a.V^<. ^C?)^-^-, 1 X 10^*^31 

nis/cm^ Jg^T (^Mfl^rlCttl X10^^~1 X lO^'^atoms/cm^ ) tl^i^V^„ 

[0 0 3 7] 

mmmm i^r^it^:i^)vmm) icj:oTM^oT<-5*^ f^^e^^ictti xio^®— 
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1 X lO^^atoms/cm^ (^f * L < 1 X 10^^~ 3 X lO^^atoms/cm^ ) (OmmVMB 
[0 0 3 8] 

1 X lO^^atoms/cm^ Je^T®^gBgT'^i/^•>5^X;^-X h A- i: L/T©^^*^^ 
<, 1 X lO^^atoms/cm^ J!JA±<D^iS-ettMO S F E T ^ L/Tt&f^b^fe < 3&oT b 
iESJCl&f^S-&S:t«)lCttV-i?>S:#iSbT3 XlO^^atoms/cm^ SIT t 

[0 0 3 9] 

n>^M:6^^20~150 nm (^f ^ b < l±30~80nm) ©gg^ ICJ^^-T -5 b 
[0 0 4 0] 

[0 0 4 1 ] 

L*>b^*'«e>, =r>*«ic^bT <i 1 o> :S-iRr*^^^M% 

lc#x.-5^f:>t-S^^^A>^^;i/-:^ N ^y/t-cDMaic^f-r-S^Mifef^r^-XDfiKiS: 
S: «/M^ {C«Ix. S r i: A^T' # -S „ 
[0 0 4 2] 

ziz:-r'^i!ifBi^-r;4->®^iDX@(Z)^^$:0 3 $:ffiv^Tl^fc^•rSo m^ity^- 
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[0 0 4 3] 

>f h«^3 0 1 S:?^^■rS^^#i§T$>oT%)^^^o t-tc. 3 0 2, 3 0 3 T'm 
[0 0 4 4] 

^UT, dco^^^-ei/u ii>««3 0 oicMbT <i 1 o> miz.m^-r^:H\^ 

ti^^^mi^^^y^W^Mir^^ Ef3 lC:^t-^C^-r hm^T$:v;<.i^hb 

T b * V ^ ^ ^ U > y ® jgS tSffi ^ V ^ e> -5 „ 

[0 0 4 5] 

[0 0 4 6] 

TSii:ic^-5^lc^^^tf$:ffe»rt55)W* bVN. fiU-^, {100} iBlqI®i>U 
=i>»^icMbTi± {10 0} ffip^® <i 0 o> m:^^}L\^-:^/\^\^^ym^ 

[0 0 4 7] 

Mv^-g>^/u n>s«*^ {10 0} mn\ikMw^M^^^^(r> mx^t 
{1 1 1} BBiBi^i:*) ig^^-ru*; < 1 0 o> f|!^:&lnI*^?>^M#?^:r>^ 
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[0 0 4 8] 
[0 0 4 9] 

< 1 1 o> miz^&^t=.2:^mti^^^n^^:^y^^Mvx\f^^ 
i)K <i 1 o> mKm'or^^\^x^ti\t^^iz^<(D:^\pii)^^mM-t:^m^jtmm 

[0 0 5 0] 

&.±<Dmzi^x^mm^:t>^mm-t^ii. mi<D^mmmms o 4^ m2(D 

:kmhxm^miz^t:r.t.izt^o 

[00 5 1] 

iZ7'<iy^y.;v-ysh^y/'^-iil^xmm-r^. 

[0 0 5 2] 

^fe, m2<D^mmmms o 5i-i>(7tymi}am(D^mmmm'pmn^m<Dmm 

mnmcDmx:^^. ^:^^(Z)^iftty-:^/Fi^-f >M^3 o 2, 3 0 3 $:?^^ 

t^miz^mnm<D^mm^ytyxRm^it^nxi.^^o 

[0 0 5 3] 

ff>{ vnM2, 0 ia^^\zt^^xmis&-^t\^^wmA:^yfi'^'ptA\^tL^mM.^ 

[0 0 54] 
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mz. 3 0 e-em^ti-ss^u =I>^®;^)^e>^$lonmJej^|^(D|gHT*^i, %±\zff 

[0 0 5 5] 

) , (c) \z^-tm\z.^^')rff^^%mzi^m-t^mm o 
6) t.^^m^nuthmm (A>^x>n/-^h^);A-i o 5) ii^^ge^ricre- 

[0 0 5 6] 

e«KCli 1 X 10^^~ 5 X lO^^atoms/cm^ ) il-T-S ^ ilTb^'^^-So fiP"^, 
[0 0 5 7] 

h ^y7\°-i:im^S*^i±VNifVM /2ga! ( 5 XIO^*^— l XlO^^atoms/cm^ ) 
[0 0 5 8] 

(D:&i^^^mJ^ »J=fo^i?>5b^{c<Sv^„ i{?^< h ^y>'^°-$:?^^•r 

[0 0 5 9] 
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ISt&W)^ 5: :b -Br -5 3 i: oTIg T' ^ S c 
[0 0 6 0] 

&.±<Dmiz. i/Vzi:ymmcMlyX <i i o> ■:^M^^^m<^^yi'y^mua-t 

t\,\t. <1 1 0> ffiA^e>(3D-rtl (t^5e>^) *^3° Jgj^p^ (^f*L<«2° I^F^) 

fetiii> <i 1 o> mte^^mB\^t=im^iinm^(on^i3'^nht\.^. 

[0 0 6 1] 

{10 0} ®S:at-r#^^>>U=i>««^MCi:-g>^, a«lffl^tC#^E 
•rs< 1 0 0>f|&S:4 5° ^t^ffil-t-5i:< 1 1 0>$|!|lC— Slt-r-5= ^^&oT, 
M^*U5±3° (if ^ b<li4 5 ± 2° ) ®liHWlCJR*tl«< 1 1 0>ffi*^ 

[0 0 6 2] 
[0 0 6 3] 

iin^ti^v^®^, l^v^^lf i;^>r Sr^-rsMO s f e t i:mMht>^. 

[0 0 6 4] 
[0 0 6 5] 

>^iAlCj:oTPS!!'t7 3c;i/4 0 2. :r.JV4 0 3 ^m^-t^. ZlO^^^fig 
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^ SXlO-^'^atons/cm^ (Z)|gHT?^^$ tl<5o 
[0 0 6 6] 

hmmm^ 4 o b^m^-t^. (04 (a) ) 

[0 0 6 7] 

mz. h«®4 0 6, 4 0 7 ^j^^-t^. ^^mmmxit^^ hnm^m^ 

•rii^f^ hm^iiS?: 0.18 /imil-t-So 
[0 0 6 8] 

nx^x <\\ oym■^H1:s^^ifsny^ms^^^. 04 (b) ) 

[0 0 6 9] 

4 5*' ©:^S:!b^e)^^«i)ic^i»-t^z:i:T? <i 1 o> iiff:e'i^*^e><^^M#i^in^Rr 

|gi:LTV%-g>o 2|i:M#l^li4 5 ± 3° (^f ^ L < «4 5 ± 2° ) (DmMX 

[0 0 7 0] 

i^mM^X\%. >f:t>>r>:/^>^-i/3>^tcj;y tf-^?S^*> ixio^^at 
orns/cm^ h A-4 0 9 ^/t, ^iATffXliBFg 

> iD3^«ffi»10keV , K-X*« 1 X lO^^toms/cm^ ii-T-So 
[0 0 7 1] 

35:^, 04 (B) T'ttll^e^lc:A>^>^.>n/-::^ h^i/A-iibT^tg-r-S^r^J-O) 
[0 0 7 2] 
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5X10^®~ 1 X lO^^atoms/cm^ t.tjt^mizmu^^^mm-t^. Z:z:T'«20~40 
[0 0 7 3] 

zt) hx^m-^ti^^mmmm^. i o, 4 i i<D-m i^^^/iymmmmi^m 

't^m<D^^) »=^lCN^^:t^;i/MMOS FETOLDD (Lightly doped drai 

n ) mmthxmm-t^. (H4 co ) 

[0 0 7 4] 

^LTl/i;>?. hvxe^4 1 2 $:?^fiKLy^e>, U n >^:KlC^ LT <1 1 0> KH 
■^M^^Vy^W^MVXJ-^y^7sA/-7. h ^y/\°-4 1 3 $:?^^g-r-5. 
[0 0 7 5] 

:^mmmxu. >(yty>(y^^y'r-iy3ymK^vy^-^mmi}'^ ixio^^at 

oms/cm^ t^Ji^mKmrn-t^o ^t=.. ^A:j!f:^l±PH3 , iII^«jElilOkeV , K 
iXlO^^atoms/cm^ il-T-So (0 5 (A) ) 
[0 0 7 6] 

s^ic, i/vnymmcMvxmtmmc:^uy^miMV. m^p^^^j\yM 
uosFETcDhDummiLi^xm^-t^^n^mm^: 1 4, 4 i b^m^-t^ 
„ z<Dm^^m^m^^mmt^z.iii)m^hy^. (05 (b) ) 

[0 0 77] 

®5 (b) ®*^ffi*'J#&tvfcp>. r^ic^^b^^l® (H^it-T) ^mmvx^L^y 

^Av^^^y\f\ -i}-^ \^^^-JV4 1 6^ 4 17^mm-t^. (0 5 (C) ) 
[0 0 7 8] 

||t?P^^^;i/MMO S F ET Htjt^m^^ Y^T.^ A 1 8 "e^ 

V^, VisM^ 1 X lO^^atoms/cm^ (J:>^m.XW^M-^ ^ . Z.O \^XV -T^W^A 1 9. 
Kl/-f >MJ^4 2 OA^?^MfeSti> 1?-^ K't7>r-;i/4 1 6<DT{CttLDDMii4 2 
l*^J^^$*l<5o (06 (A) ) 
[0 0 7 9] 
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[0 0 8 0] 

|^=^lCN^^^;bMMO S F E Ti::&SMi^S: hVXi' 4 2 2 7? 

SVN, 3}fa>$: IXlO^^atoms/cm^ ®tg;S-^^Jn-r -So Zt>hX\^h'^>m^4. 
2 3, y->?.Mi|^4 2 4 if-f K^7>4--;i/4 1 7©TlCliLDDM^ 

4 2 5 A'^J^^^tlSc (06 (B) ) 
[0 0 8 1] 

06 (B) (Dif^mtim^titcL^, ilfe^;fe^iI/-•^f-^c<^:ST--;^^s^ffv^ 

[0 0 8 2] 

2 6$:?^^-r-5c ^m. m(D±mm^m^^r^^miyv-9->( }^^m^•t^:Lil%x 
[0 0 8 3] 

m^mmm4. 2 7S:?^^l> ny^^ h^^^-jv^mi-^xv-T.mm^ 2 

8, 4 2 9, Kl/>r>m=S4 3 0 S:?^^t-<5o «S?^^^tC7Km^fc?:^?e> 
[0 0 8 4] 

Je^J:©#^X^lCi:oT, 0 6 (C) {C^i-^:&CMO S imi?&?:#S 3 i:;&^T' 
^-5„ Z<DCMO Sm^itT^^^^JVm. P^-v:^;vgtf®li|MO S FETICH L 

[0 0 8 5] 

•t ^^^(r>m\z'D\\xni ^n^^xmM-t^. 
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[0 0 8 6] 

07{c^v^T, 7 0 o*^S/U 7 0 1 «#icy-:^Mi^:&^?^^S4xS 

[0 0 8 7] 

zi<D^mxt/V ziym^7 0 oizMLX <i 1 o> $fi^i^*^e>-f :t>>r>:/^ 

2 §:MV^, in3S«ffilOkeV . F-X*3 XlO^^atoms/cm^ t-t^. 
[0 0 8 8] 

re> LT?^^StlSA°>5^X;i/-X h>y/\°-7 0 3>f:Mi^aM®tf-^#[*^ 1 
X lO^^atoms/cm^ ttSt^miZM^^n. ^©^^bf- tti/ U 3 7 0 0 ® 

[0 0 8 9] 

S/U :3>^ffi3a^C'Kg-r<&^^:^;i/?^fi^MJ^7 0 4 

(DmmiZ J: o T >r :r >»g§JC J: -5 ^ - < , ^MJ^mjn^tc3^#-r 

[0 0 9 0] 
[0 0 9 1 ] 

-r:r>Sr^il^■r-5#-^®M^C:PV^TS8 $:MV^T^^■t-5o ®8^CfeV^T, 8 0 

oi±i/U 8 0 1 ii^jcy-xMiiic*^?^fi^$tieMJ^ (Stf'T'liy-x 

M^^i:ia«-rs) , B> 0 2.\t.mz^\y>{ymMLff^^-^t\.^w^ m^x\%^\^ 
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[0 0 9 2] 

CD <i 1 o> mtf'^^mm^yi-y^^Mhx\f^^. vtf^vfjtt^^^. ^^mmmvit 

[0 0 9 3] 

j^m-^n^o ^m. 5^^:^;i/?^^Mi^8 0 5tt^^ffiricA'>^;^;i/-x h >y/^°- 
^ ® * ^ a^-r s :i i: Tb^-e ^ S o 

[0 0 9 4] 

^^in-rsfc7N°>^x;v-x 8 O 4 i: Ki/>r >«8 0 2 h^^g^f SZl 

i: V ^ (D 7? m # » tfj $: R§ <^ r i: 7? ^ -5 . 
[0 0 9 5] 

se>ic, y-xM^8 0 1 h ^y>'\°- 8 0 4 tt. ==9"^% 

)\yB^m^8 0 5 i: Fi^>f >M^8 0 2 ^(Z)^-a-ap"e-f >>'^°^ h-r^r^-ffctc j:o 

i^lC N 5^ ^ :^ ;i/MM O S F E T IC V^ T^^T'fe -5 o 
[0 0 9 6] 

icdgjibTv^s^TCD^##;^M (mo s F E T ^r^Si: LT-^tfigia) ICjiflS 

[0 0 9 7] 
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iHi«&*^e>^=i^ii^ PHs, ^A>r;i/=i>tf:x-^t) «(Z)ii5M?^^imi^ 

[0 0 9 8] 

S[fi?;tC»CPU=lT 1 1, RAMI 2, ^nv ^Ziy hU — ^ 1 3^ ^^^yty=L 
:3p^>y hD — ^ 1 5. U T;I/H' > ^ - "7 ai-X 1 6 , 

I /O/K- h 1 imte^^m^-^n^o 

[0 0 9 9] 
[0 10 0] 

-rSODlil C (Integrated Circuit) 1 8-e^-5c I C 1 8 it^^mi^^ y 1 9 
[0101] 

^^®^Jt5:^-rSMOS FET2 0 (N^-v:|5.;i/M) , 21 ( P ^ -V 
[0 10 2] 

[0103] 
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[0104] 

Tizisi-)^^^:^ jvmmmm(D::^mmmm. ^ j: »; % ® ^ -r s r i: *^ ^ s „ 

[0 10 5] 
[0 10 6] 

fcMO s F E Tii, 4^^^^Erp^^cS^ilGTv^s^T(Z)^##:^ei:g^^^*^^r 
[M(Z)ffi*^ii^] 



[El] 


^m^m<DMO SEE T«jt$:^^9-rS:^fe<Z) 


[02] 


^^(DMO S F E T«5tS:^^-t<2>]t&(3D0<, 


[03] 


^Mife»-r :t > ® ^ijnX^CDi^^ 3^ f 0o 


[04] 


*M^W<^MO S F E TC?)f^igXSS:a^-r0o 


[05] 


*®5ilW<DMO S F E T(Z)#iSXgS:^t-0o 


[06] 


2fi:1^5§^(Z)MO S F E T(Z)f^SgXSS:^-t0o 


[07] 


^M^-f^>(^)^iDX®®il^^^t-0o 


[08] 




[09] 
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mm^^ mm 
[01] 
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O O O O 
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[02] 




y^'>^;ulr-;^^7/^•-205 



[S3] 




302 304 305 303 
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[S7] 




[H8] 
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^ . ^ ^ , ^ 

MOSFEr{N5^ ^ ^l'M)20 MOSFET(Pf^ ^ JUM)21 
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mm] 
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mm^^l 000153878 

i^mxitmmi n^mmm^^w^^s 9 8#^ 



aiSE#¥ 10-3103907 



#5iz 10-048673 



ffi 0 A 
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